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Abstract: Icotinib hydrochloride is an orally administered small-molecule reversible tyrosine 
kinase inhibitor that has been independently researched and developed and has independent 
intellectual property rights in the People's Republic of China. Clinical trials have demonstrated 
that the response to icotinib among advanced non-small-cell lung cancer (NSCLC) patients who 
received at least one platinum-based chemotherapy regimen was not inferior to gefitinib. Since 
being launched August 201 1 in the People's Republic of China, icotinib has been widely used 
in clinics, and has become an important treatment option for Chinese patients with advanced 
NSCLC. The present study presents the Phase I, II, and III clinical trials of icotinib and discusses 
current clinical applications in the People's Republic of China and future research directions. 
Keywords: targeted therapy, EGFR-TKI, NSCLC 

Introduction 

Among carcinomas, lung cancer has the highest global incidence and mortality. 1 With 
increased industrialization, the incidence of lung cancer in the People's Republic of 
China is rising continuously. 2 As one of the three classic therapeutic strategies, che- 
motherapy has exhibited a limited effect in the treatment of non-small cell lung cancer 
(NSCLC). In addition to more severe adverse effects, chemotherapy significantly 
affects patients' quality of life. Epidermal growth factor receptor (EGFR) tyrosine 
kinase inhibitor (TKI) drugs have a higher efficiency and lower toxicity and have 
played an important role in NSCLC. 3 

Icotinib hydrochloride is an orally administered small-molecule reversible TKI that 
has been independently researched and developed and has independent intellectual 
property rights in the People's Republic of China. Icotinib hydrochloride is a potent 
and specific EGFR-TKI, with an IC 50 (half maximal inhibitory concentration) of 5 nM, 4 
and a recent study has reported stronger activities than AstraZeneca and FDA. 5 The 
antitumor mechanisms of icotinib may be related to the downregulation of Akt signal 
transduction. 6 In- vitro experiments have suggested that the antitumor effects of icotinib 
against lung cancer cell lines with EGFR mutations are similar to those of gefitinib. 7 
In- vivo experiments have demonstrated that icotinib exerts anti-tumor effects against 
various xenograft tumors in nude mice, with a potential dose-effect relationship. 8 

In the present study, we summarize the Phase I, II, and III clinical trials of icotinib 
and discuss its current clinical application in the People's Republic of China and future 
research directions. 
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Clinical trial 

Healthy subjects 

Seventy-five healthy Chinese male volunteers were randomly 
assigned to ten groups with ascending doses; the results reveal 
that no significant adverse effects were observed within the 
safety dose range (25-1,025 mg) of icotinib. 5 A single-dose 
pharmacokinetic study with 100, 350, and 600 mg three- 
dose groups indicated that clinical and laboratory abnor- 
malities are not correlated with dosage. In healthy subjects, 
the median peak time was 0.75-3.50 hours, and the mean 
elimination half-life was 6.01-7.83 hours. In addition, linear 
absorption characteristics were observed for 100-600 mg 
dosages. Single-dose icotinib tablets (100-600 mg) were 
well tolerated, with only four adverse events occurring in 
three subjects. These adverse events were mild and transient, 
and the patients recovered quickly. Taking icotinib with a 
meal facilitates drug absorption. 9 The maximum tolerated 
single administered dosage was not reached in the current 
trial, suggesting that there is great potential to increase the 
icotinib dosage. 

Advanced lung cancer Phase l/lla study 

The present study included two independent Phase l/lla 
clinical trials performed at two different research centers. For 
the method of administration, one group was administered 
the drug three times daily (tid), 10 while the other group was 
administered the drug twice daily (bid). 11 

In the icotinib tid trials, 10 four incremental doses (75, 1 00, 
125, and 150 mg) were used. The results indicated that the 
patients in each group tolerated the drug well; level III or 
higher toxicities were not observed in any group, suggest- 
ing that the maximum tolerated dose was not reached. Even 
1,025 mg/day can be well tolerated by healthy subjects, and 
partial response in the patients was observed with 300 mg/day 
(100 mg, tid), suggesting a significant antitumor effect at 
this dosage level. Therefore, it was not necessary to increase 
the dosage further. Pharmacokinetic studies indicated that 
a single oral dose of icotinib can be rapidly absorbed by 
patients, with a peak time of 2 hours and a half-life of 6 hours, 
which was consistent with the results obtained from healthy 
volunteers. 9 

In the icotinib bid administration group, 11 four patients 
exhibited grade III— V toxicity, including two deaths. One 
death was confirmed to be disease related rather than drug 
related after autopsy. The other death was confirmed to be 
due to both disease progression and drug toxicity accord- 
ing to biopsy. In the 150 mg bid group, one case developed 
pancreatitis, which was considered to be non-drug related, 



and one case of grade I nausea and upper abdominal pain 
was judged as drug related. 

According to the results from these two studies, it is 
recognized that the tid administration was better tolerated 
and that the drug elimination half-life was 6 hours. Based on 
the findings from the Phase I trial, researchers expanded the 
enrollment for the 100 mg (tid), 125 mg (tid), and 150 mg 
(tid) groups and further evaluated the efficacy and safety in 
a Phase Ha clinical trial. 5 

A total of 103 patients were enrolled in the Phase I/IIa 
study, with the following enrollment criteria: histologically or 
cytologically confirmed diagnosis of IIIB or IV NSCLC and a 
history of one or more prior ineffective platinum-based che- 
motherapy treatments. The study results indicated that icotinib 
had a favorable safety profile, with the most common adverse 
reactions being rash and diarrhea (both were grade I or II), 
with incidence rates of 34% (36/103) and 11% (12/103), 
respectively. Only three patients exhibited a grade III or 
above rash. Most cases of rash or diarrhea occurred after 
1 week of icotinib treatment, were transient, and only lasted 
for 2-3 weeks, and there was no need to terminate icotinib or 
additional clinical intervention. Very few patients exhibited 
increased transaminase activity, and these were also transient 
and did not require the termination of icotinib or additional 
clinical intervention. The use of icotinib resulted in significant 
antitumor effects: the disease control rate (DCR) was 78. 1%, 
the objective response rate (ORR) was 29.2%, and three 
patients experienced complete remission. 51011 

The above Phase l/lla study demonstrated that icotinib 
had significant efficacy and a satisfactory safety profile for 
advanced NSCLC treatment, and it was recommended for 
Phase III clinical trials at a dose of 125 mg, tid, oral admin- 
istration for 28 days. 

Phase III trial 

The icotinib Phase III trial icotinib versus gefitinib in previ- 
ously treated advanced non-small-cell lung cancer (ICOGEN) 
was implemented in 27 research centers in nine cities in the 
People's Republic of China and was a randomized, double- 
blind, head-to-head, multicenter study. 12 This Phase III trial 
evaluated the efficacy and safety of icotinib and gefitinib in 
treating locally advanced or metastatic progressive NSCLC 
patients who previously received at least one platinum-based 
chemotherapy treatment. The study was designed as a non- 
inferiority trial, with the primary endpoint being progression- 
free survival (PFS) and the secondary endpoints including 
overall survival (OS), (ORR), DCR, time to progression 
(TTP), quality of life, and safety and tolerability. A total of 
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400 cases were initially enrolled in the study, and one case 
was later excluded from the study. The remaining 399 patients 
were assigned at a 1 : 1 ratio to the icotinib group (200 cases) 
and the gefitinib group (199 cases). The two groups were 
balanced with regard to baseline conditions, with 396 cases 
being included in the full analysis set. 

In terms of the primary endpoint, icotinib was comparable 
to gefitinib in terms of PFS, with a median PFS of 4.6 and 
3.4 months (hazard ratio [HR] =0.84, P=0.13), respectively. 
Icotinib increased PFS by 1 .2 months compared with gefitinib. 
No difference in TTP was observed between the icotinib and 
gefitinib groups, although a slightly prolonged TTP was exhib- 
ited by the icotinib group compared with the gefitinib group, 
at 5.2 and 3.7 months (HR=0.78, P=0.065), respectively. The 
OS-related data collection is still in progress; there is no dif- 
ference in the median OS, which was 13.3 and 13.9 months, 
respectively (HR =1.02, P=0.57). The ORR and DCR of the 
icotinib and gefitinib groups were 27.6% and 27.2% versus 
75.4% (150/199) and 74.9% (146/196), respectively, with no 
significant differences between the two groups (P=0.9 1 , 0.90). 
Notably, subgroup analysis revealed that for 96 cases with 
non-squamous cell carcinoma, PFS was significantly higher 
in the icotinib group than in the gefitinib group (HR =0.61 
(0.39-0.97), P=0.035); among the squamous cell carcinoma 
cases, the ORR in the icotinib group was also significantly 
higher than that in the gefitinib group, with values of 15% 
(5/34) and 6% (2/36), respectively. These results must be 
verified in subsequent studies. 

In terms of safety, the percentage of overall drug-related 
adverse events was significantly lower in the icotinib 
group compared with the gefitinib group, with values of 
61% (121/200) and 70% (140/199), respectively, P=0.045. 
Further analysis revealed that the incidence of diarrhea in 
the icotinib group was significantly lower than that in the 
gefitinib group (19% versus 28%, P=0.033). The improve- 
ment in the overall adverse reactions was primarily due to 
less incidence of diarrhea. Except for vomiting (ten cases 
versus nine cases), the incidences of all the other drug- 
related adverse reactions in the icotinib group were lower 
than those in the gefitinib group. 

In the 399 cases in the present study, a total of 152 cases 
were subjected to specimen collection, of which 34% 
(134 cases) received EGFR test results. The overall EGFR 
mutation rate for the two groups was 51% (68/134). Out of 
the 68 cases in the icotinib group, EGFR mutations occurred 
in 29 (43%); out of the 66 cases from the gefitinib group, 
EGFR mutations occurred in 39 (59%). No significant dif- 
ference (f=0.72) in mutations was observed between the two 



groups. The mutants 19Del (63%) and Leu858Arg (29%) 
accounted for 89% of the mutations. PFS for patients with 
EGFR mutations was significantly higher than for those with 
wild-type EGFR: median PFS, 6.2 months versus 2.3 months 
(HR =0.44, P<0.0001), while the PFS and OS results for 
cases with EGFR mutations were not significantly different 
between the icotinib and gefitinib groups. 

In summary, the ICOGEN study demonstrated that in 
terms of the primary endpoint of PFS, icotinib was compa- 
rable to gefitinib. In terms of the secondary endpoints such 
as OS, TTP, ORR, and DCR, both drugs could significantly 
improve the patients' quality of life to a similar extent. In 
terms of the incidence of adverse reactions, icotinib was sig- 
nificantly better than gefitinib, which indicated the increased 
safety of icotinib. 

To further confirm the efficacy and safety of icotinib, as 
part of the ICOGEN studies, a single-arm study expanded 
the sample size for the icotinib group in 15 centers in the 
People's Republic of China. A total of 128 cases were 
enrolled, and 124 cases were included in the full analysis set. 
The results were as follows: ORR =25.8%, DCR =67.7%, 
PFS =5.0 months, TTP =5.4 months, and OS =17.6 months, 
and rash and diarrhea rates were 17.1% and 25.5%, 
respectively. Compared with the Phase III randomized trial, 
this single-arm study showed comparable (or better) efficacy 
and less adverse reactions, which further supported the role 
of icotinib in treating NSCLC patients who had received 
prior ineffective treatment. 13 

Current status of clinical application 

Icotinib is a self-developed EGFR-TKI inhibitor from the 
People's Republic of China, and Phase I, II, and III clinical 
data for icotinib were obtained from the Chinese population. 
Its price is approximately 70% of that of gefitinib and 60% 
of that of erlotinib. Icotinib has the advantages of having 
less toxicity compared with chemotherapy, being convenient 
to use and having no requirement for hospitalization. In 
addition, one investigation has demonstrated the pharma- 
coeconomic benefits of icotinib compared with traditional 
second-line chemotherapy. 14 Thus, icotinib has been widely 
used in clinics in the People's Republic of China. Icotinib has 
been primarily used in treating advanced NSCLC patients for 
second-line or above therapy after progression of first-line 
treatment. Icotinib has also been used to treat patients who 
are not suitable for chemotherapy due to physical condi- 
tions or who refuse to receive chemotherapy as a first-line 
treatment. Because icotinib has only been available for 2 
years and 6 months, only a limited number of studies on this 
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drug have been published in Chinese in the People's Republic 
of China, of which most were retrospective. Nevertheless, 
relatively complete data are available and are described in 
this article. 

Second-line and above 

Table 1 lists nine studies for icotinib as a second-line or above 
treatment. 15-23 The number of enrolled cases ranged from 30 to 
149. Except in He et al, 23 the majority of patients had adeno- 
carcinoma (69. 1%— 100%). Only two of the studies were pro- 
spective studies; 15 21 the enrollment criteria were similar to that 
of the ICOGEN, and favorable results were obtained (except in 
Heetal 23 ): OR22.1%-76.3%andDCR62.7%-100%. Seven 
studies reported that PFS was 5.0-10.0 months, 17-23 and PFS 
in patients with a mutant EGFR was significantly superior 
to those with wild-type EGFR. 1718 Four studies reported that 
OS was 12.3-15.1 months. 20-23 The largest number of cases 
was studied by Shao et al, 20 whose results included ORR 
of 22.1%, DCR of 71.8%, PFS of 5.03 months, and OS of 
12.3 months, which were similar to the ICOGEN data of 
27.6%, 75.4%, 4.6 months, and 13.3 months, respectively. 
Su et al 19 reported the results of NSCLC cases with muta- 
tions, which showed the best efficacy: ORR 76.3%), DCR 
100%, and PFS 10 months. Zhang et al 18 studied 31 cases 
of NSCLC with brain metastases (77.4% were adenocarci- 
noma, 25 cases received cephalic radiotherapy) and reported 
an ORR of 25.8% for brain lesions and 38.7%) for systemic 
lesions, and a DCR of 83.9% for brain lesions and 87.1% for 
systemic lesions, with a PFS of 6.5 months. Despite being 
a retrospective study with a small sample size, the study by 
Zhang et al 18 suggested that icotinib has promising efficacy 
for lung cancer with brain metastasis. 

He et al 23 performed a retrospective analysis of 3 1 patients 
with stage IV squamous cell carcinoma (nine cases as a 
second-line treatment, 22 cases as a second-line or above 



treatment) and reported the following results: ORR, 6.5%; 
DCR, 38.7%; and PFS, 2. 1 months. These were similar to the 
results reported in the literature. 24-26 These findings indicate 
that for advanced squamous cell carcinoma patients who 
have received prior ineffective first-line treatment and can- 
not tolerate or refused to receive secondary chemotherapy, 
icotinib might be an alternative option. 

First-line, second-line, and third-line 
and above therapy 

Table 2 lists ten retrospective studies, 27-36 each contain- 
ing first-, second-, and third-line and above therapies; the 
number of enrolled cases in each study was 17-89. The 
patients mainly had adenocarcinoma, which accounted for 
78.3%-100% of the cases. The following promising results 
were obtained: RR, 26.2%-56.7%; and DCR, 69.6%-88.2%. 
Three studies reported PFS of 3.8, 7.0, and 8.5 months, 27,35,36 
and the PFS from patients with mutations was significantly 
superior to those with the wild-type. 27 

Song et al 27 performed EGFR tests for all the cases 
enrolled in their study and observed that the mutation rate was 
73.5%) (36/49), with 19 cases receiving first- line treatment 
and 17 cases receiving second-line or above treatment; the 
PFS was 9.5 and 8.5 months, respectively, with no significant 
differences (P=0.41). In patients with positive mutations, the 
PFS was 8.7 months for the 12 patients with brain metastases 
and 10.0 months for the 24 patients without brain metastases; 
no significant differences were observed between the two 
groups (P=0.69), suggesting that icotinib is effective for the 
mutant type with brain metastases. The median OS was not 
reached in the mutation group. However, the median OS 
was 12.6 months for the wild-type, with a significant dif- 
ference (P<0.001) between the two groups. 27 Eight studies 
compared the short-term efficacy of icotinib as a first- or 
second-line or above treatment; four studies reported that 



Table I Icotinib in second-line therapy and above 



Study 


Number 


Proportion of 


OR 


DCR 


PFS, 


OS, 


Rash 


Diarrhea 


Dysfunction 




of Cases 


adenocarcinoma 






months 


months 






of liver 


Li et al 15 


30 


90% 


46.7% 


73.3% 






43.3% 


23.3% 


10% 


Chen et al 16 


67 


91% 


38.8% 


62.7% 






26.8% 


13.4% 


10.4% 


Nong et al 17 


60 


90% 


45% 


80% 


6.7 




38.3% 


14.2% 


1.7% 


Zhang et al 18 


31 


77.4% 


38.7% 


87.1% 


6.5 




22.6% 


12.9% 


3.2% 


Su et al 19 


38 


94.7% 


76.3% 


100% 


10 




63.2% 


28.9% 


10.5% 


Shao et al 20 


149 


69.1% 


22.1% 


71.8% 


5.03 


12.3 


40.9% 


18.1% 


7.4% 


Zhang et al 21 


40 


85% 


25% 


70% 


5.3 


15.1 


25% 


7.5% 




Zhang et al 22 


51 


100% 


23.5% 


76.5% 


5.1 


12.5 


29.4% 


17.6% 




He et al 23 


31 


0%* 


6.5% 


38.7% 


2.1 


21.8 


38.7% 


16.1% 


6.5% 



Notes: not available; *all cases were squamous cell carcinoma. 

Abbreviations: DCR, disease control rate; OS, overall survival; PFS, progression-free survival. 
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Table 2 Icotinib in first-, second-, and third-line therapy and above 



Study 


Number 


Proportion of 


OR 


DCR 


RR/DCR in first- 


PFS, 


OS, 


Rash 


Diarrhea 


Dysfunction 




of Cases 


first-line therapy 






line therapy 


months 


months 






of liver 


Song et al 27 


49 


38.8% 


38.7% 


77.4% 


- 


8.5 


- 


38.8% 


24.5% 


- 


Gu et al 28 


89 


19.1% 


36% 


69.7% 


- 


- 


- 


33.7% 


16.9% 


5.6% 


Sun 2 ' 


23 


39% 


39.1% 


69.6% 


66.7%*/77.8% 


- 


- 


8.7% 


8.7% 


0% 


Zeng et al 30 


67 


23.9% 


35.8% 


74.6% 


56.3%*/93.8% 


- 


- 


20.9% 


1 1.9% 


1.5% 


Zhang et al 31 


50 


44% 


44% 


82% 


63.6%*/78.6% 






28% 


16% 


4% 


Sun et al 32 


17 


52.9% 


52.9% 


88.2% 


66.7%*/88.2% 






1 1.8% 


1 1.8% 


0% 


Li et al 33 


59 


33.9% 


45.8% 


74.6% 


40%/75% 






35.6% 


15.3% 


5.1% 


Yu et al 34 


30 


33.7% 


56.7% 


80% 


63.5%/72.7% 






60% 


33.3% 


16.7% 


Wu et al 35 


42 


40.5% 


26.2% 


78.6% 


29.4%/82.4% 


3.8 


5.2 


23.8% 


9.5% 


7.1% 


Wang et al 36 


66 


51.5% 


38.7% 


77.4% 


50%/86.7% 


7 




40.9% 


18.2% 


1.5% 



Notes: not available; *ORR in first-line therapy was significantly higher than that in second-line therapy and above. 
Abbreviations: DCR, disease control rate; OS, overall survival; PFS, progression-free survival. 



the ORR was significantly higher when icotinib was used 
as a first-line rather than second-line or above treatment, 29-32 
and four other studies 33 " 36 reported no differences between 
these groups. Because the numbers of enrollment in these ten 
retrospective studies were limited and the EGFR mutation 
detection rates were relatively low in all research groups, 
comparing the efficacy between the first-line and second- 
line and above groups requires further study because of the 
unknown mutation status in most cases. 

The above eight studies 29-36 reported the efficacy of ico- 
tinib as a first-line treatment: ORR was 29.4%-66.7% and 
DCR was 75%-93.8%, which were higher than the ORR 
and DCR of icotinib as the second- line and above treatment, 
which were 21.4%-52.6% and 56.3%-85.7%, respectively. 
In addition, the ORR and DCR results were not less than the 
ICOGEN results (ORR was 27.6% and DCR was 75.4%), 12 
which demonstrated that icotinib might be non-inferior as 
a first-line therapy to second-line and above therapy. The 
efficacies obtained from these eight studies using icotinib as 
a second-line and above treatment were ORR 2 1 .4%-52.6% 
and DCR 56.3%— 85.7%, which were consistent with the nine 
studies with only enrolled cases using icotinib as a second- 
line and above treatment (RR was 22.1%-76.3%, DCR was 
62.7%-100%). 15-23 

One study 34 included six advanced cases using gefitinib 
treatment and resulted in two cases of partial response and 



two cases of stable disease (SD). Zeng et al 30 studied 14 cases 
with prior application of EGFR-TKIs (three cases of erlotinib 
and 1 1 cases of gefitinib) and observed that RR was 14.3% 
and DCR was 57.1%, suggesting the potential effectiveness 
of icotinib following resistance to other EGFR-TKIs. 

The first-line treatment 

Table 3 lists three small sample retrospective studies 
using icotinib as the first-line treatment for NSCLC. 37-39 
Yang et al 37 analyzed the preliminary results of 56 cases of 
lung adenocarcinoma using icotinib as the first-line treatment 
and reported the following: 94.6% of patients were stage iy 
36 cases had unknown EGFR status, 20 cases received genetic 
screening, 18 cases had a mutation, ten cases had mutations 
at 19DEL, eight cases had mutations at L858R, overall ORR 
was 46.4%, DCR was 78.6%, and the 18 cases with muta- 
tions had ORR of 66.7% and DCR of 94.4%. Icotinib could 
rapidly improve symptoms, and 31 patients (55.4%) showed 
amelioration of symptoms after treatment. The improvement 
occurred 2-14 days following treatment, with a median effec- 
tive day on day 10 after treatment. The short-term efficacy 
and efficacy with mutation were similar to the results obtained 
from the IPASS study (43 .0% and 7 1 .2%), while the subgroup 
analysis indicated that the efficacy was related to the status 
of smoking, sensitive EGFR mutations, and rash, which were 
also consistent with the IPASS study. 40 



Table 3 Icotinib in first-line therapy 



Study 


Number 


Proportion of 


OR 


DCR 


PFS, 


OS, 


Rash 


Diarrhea 


Dysfunction 




of Cases 


adenocarcinoma 






months 


months 






of liver 


Yang et al 37 


56 


100% 


46.4% 


78.6% 






28.5% 


10.7% 


10.7% 


He et al 38 


21 


76.2% 


42.9% 


85.7% 


7.2 




33.3% 


33.3% 


9.5% 


Quan et al 39 


34 


58.8% 




68.75%* 






23.5% 


20.6% 


2.9% 



Notes: *RR of pleural effusion was 7 1 .88%; not available. 

Abbreviations: DCR, disease control rate; OS, overall survival; PFS, progression-free survival. 
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He et al 38 reviewed 21 patients with stage IV NSCLC 
using icotinib as the first-line treatment and reported the 
following: the EGFR mutation status was unknown, ORR was 
42.9%, DCR was 85.7%, and PFS was 7.2 months; the ORR 
and PFS results were consistent with the IPASS results. 40 

Quan et al 39 reported 34 patients with advanced NSCLC and 
first symptoms of pleural effusion using icotinib as a first-line 
treatment and reported the following: ten cases received EGFR 
tests, four cases had a mutation, six cases were wild-type, pleu- 
ral effusion DCR was 71.9%, and disease DCR was 68.8%. 

Combination therapy 

Zheng et al 41 reported preliminary results from 28 cases 
of stage IV lung adenocarcinoma with only brain or bone 
metastases and receiving simultaneous radiotherapy together 
with icotinib: 16 cases had EGFR mutations; 12 cases had 
unknown mutation status; icotinib was given 125 mg, tid; and 
simultaneous radiotherapy was used and implemented as the 
conventional fractionated irradiation strategy, including pri- 
mary tumors in the lesion of lung (60 Gy), the lesion of bone 
(46 Gy), or brain metastases (full cranial 40 Gy). The patients 
tolerated the treatment well, with mild adverse reactions. 
A satisfactory short-term curative effect was obtained as 
follows: the local control rate of bone metastases was 95% 
(19/20), the control rate of brain metastases was 70% (7/10), 
the primary lung tumor local control rate after 6 months was 
82.1% (23/28), and the OS after 6 months was 82.1%. Lv 
et al 42 reported preliminary results from 1 1 cases with stage 
IIB-IIIA NSCLC after icotinib combination chemotherapy 
(gemcitabine + cisplatin) treatment: ORR was 45%, and six 
cases accepted surgery without serious complications. Based 
on these findings, Lv et al 42 suggested that further evaluation 
is required for this combination therapy. 

Toxicity 

Based on published studies, icotinib, both as a second-line or 
above treatment or as a first-line treatment, exerted favorable 
safety and tolerability; the vast majority of patients can toler- 
ate treatment, and discontinuation of treatment due to adverse 
reactions only occurred in a few cases. 36 - 39 Common adverse 



reactions were rash, diarrhea, and abnormal liver function, 
with incidence rates of 8.7%-63.2%, 8.7%-33.3%, and 
0.0%— 14. 1%, respectively. Most rash and diarrhea cases 
were grade I/II; few reached grade III or above. Abnormal 
liver function was only at grade I/II. Only two cases of 
interstitial pneumonia were reported. 20,39 Of these two cases, 
one discontinued treatment, 39 while the other was grade I, 
with unknown information about continuing treatment. 20 No 
treatment-related deaths were reported in any study. 

Overall, two studies 19,34 indicated that the incidence of 
rash was greater than 60%, which appears to be much higher 
than the 4 1 % reported by ICOGEN. These two studies were 
small sample retrospective studies (38 cases and 30 cases), 
and selection bias might have occurred; thus, the results are 
not representative. The 63.2% of rash occurred in all patients 
with EGFR mutations. 19 The short-term efficacy in this study 
was higher than in other studies, with 73.2% of ORR and 
10 months of PFS. Furthermore, rash occurrence was associ- 
ated with efficacy; the high incidence of rash might be due 
to 1 00% of patients having EGFR mutations in this study, 
which might be consistent with IPASS. 40 

Table 4 compares the adverse reactions from two studies 
with a relatively large number of enrolled cases (149 cases 
and 89 cases) 20,28 and ICOGEN. The incidence and severity 
of rash, diarrhea, and abnormal liver function in these two 
studies were comparable with those from ICOGEN. The 
incidences in one study 28 appeared to be slightly lower than 
those in ICOGEN, which might be because this study had 
19. 1% first-line treatment patients. 

Phase IV clinical data 

After icotinib was launched, a total of 5,549 copies of feed- 
back forms with icotinib safety and efficacy information 
from 500 tumor-specializing hospitals or major general hos- 
pitals were collected from August 201 1 to October 2012. 43 
The primary data are presented in Table 5. This large data 
sample showed that the preliminary results from the short- 
term efficacy in the Phase IV trial were comparable with the 
Phase III results. Moreover, adverse reactions were also com- 
parable or even better. Patients older than 70 years tolerated 



Table 4 Comparison of side effects of icotinib 



Study 


Number 
of Cases 


Rash 




Diarrhea 




Dysfunction of liver 


Grade I/II 


Grade lll/IV 


Grade I/II 


Grade lll/IV 


Grade I/II 


Grade lll/IV 


Shi et al 12 


200 


40.0% 


<l.0% 


19.0% 


0 


1 1.0% 


0 


Shao et al 20 


149 


40.0% 


1.3% 


18.1% 


<l.0% 


7.4% 


0 


Gu et al 28 


89 


33.7% 


0 


16.9% 


0 


5.6% 


0 
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Table 5 Comparisons 


between Phase 3 trial and Phase 4 trial of icotinib 










Study 


Phase 


Specific population 


Number 


ORR 


DCR 


Rash 


uidrrricd. 


L/yblUMCllUN 








of Cases 










of liver 


Shi et al 12 


III 


All patients 


200 


27.6% 


75.4% 


41% 


22% 


1 1% 


Sun 43 


IV 


All patients 


5,549 


30% 


80.6% 


17.4% 


8.5% 


0.8% 






>70 years old 


1,571 






1 L "7°/ 
1 O./ /o 


O 1 o/ 

O. 1 /O 








EGFR mutated 


















First-line 


144 


56.3%* 


95.2%* 












Second-line and above 


521 


47.1% 


91.5% 












EGFR wild 


214 


17.8% 


75.7% 









Notes: *ORR and DCR in first-line therapy were significantly higher than those in second-line therapy and above in Phase IV trial; not available. 
Abbreviations: DCR, disease control rate; EGFR, epidermal growth factor receptor; ORR, objective response rate. 



the drug well. There were 879 cases with a confirmed EGFR 
mutation status, and 665 cases had mutilations (75.7%). 
First-line treatment patients with mutations exhibited bet- 
ter ORR and DCR than second-line and above treatment 
patients, which further supported that icotinib as a first-line 
treatment can be used in treating NSCLC patients with 
mutations. Icotinib also showed some effectiveness for 
NSCLC patients with wild-type EGFR (ORR was 17.8% 
and DCR was 75.7%). Professor Sun, one of the principal 
ICOGEN investigators, stated that targeted treatment with 
icotinib for NSCLC had been confirmed by the evidence 
from Phase IV trial. 43 

Summary of the clinical application 

Icotinib has been widely applied in the People's Republic 
of China, with the majority of experiences obtained as a 
second-line and above treatment; the short-term efficacy 
is consistent with the results from the Phase III trial of 
ICOGEN. The Phase IV clinical data confirmed the safety 
of application on a large sample size. The preliminary 
efficacy was consistent with Phase III results and was also 
observed during first-line treatment. Icotinib may also be 
effective for the following conditions: brain metastases, 
dose increases following prior failure with routine dosages, 
and treatment after progression to other EGFR-TKI drugs. 
Due to the short follow-up time, its long-term survival must 
be further determined. 

Currently, icotinib has been used on NSCLC as a first-, 
second-, and third-line or above treatment. However, there has 
been insufficient evidence for its use as a first-line treatment. 
Due to the short launching time of icotinib, most published 
clinical studies were small-sample, retrospective studies with 
short follow-up times and suffered from insufficient survival 
data, imprecise research methods, low EGFR mutation 
detection rates in most cases, and biased patient selection. 
The long-term efficacy of icotinib must be further confirmed 



with well-designed strategy, large sample collection, and 
multicenter clinical trials. 

Research directions 

There are several possible future clinical research directions 
for icotinib. First, use icotinib as a routine first-line treat- 
ment for patients with EGFR mutations. Second, increase 
the dose of icotinib for patients who do not respond to 
routine dosage. Li et al 44 reported the progress of one 
patient with a routine dose of icotinib, and the disease was 
only controlled with an increased dose. Third, combine 
icotinib with chemotherapy or radiotherapy. Fourth, because 
the Phase I study of icotinib did not reach dose-limiting 
toxicity, 10 according to the results from healthy subjects in 
Phase I trials, the current recommended dose of 125 mg, 
tid, might be several folds away from the maximum toler- 
ated dose, suggesting that the dose can be significantly 
increased. 5 Doubling the dose or using even higher doses 
for brain metastasis, EGFR wild-type, and failure with prior 
gefitinib and erlotinib 45 treatment may be effective with 
icotinib. Fifth, because the adverse reactions with icotinib 
were less severe than those with gefitinib and erlotinib, 
especially the occurrence of diarrhea, icotinib can be used 
for patients who cannot tolerate gefitinib or erlotinib. Zhang 
et al 46 reported one case who switched to icotinib due to 
grade III-IV diarrhea induced by gefitinib and observed no 
evident diarrhea thereafter, and the disease was controlled 
for 7 months with oral administration of icotinib. Sixth, treat 
other types of carcinoma in addition to lung cancer. 

Future registered clinical trials of icotinib were desreibed 
in a review article. 43 

First-line routine treatment 

for patients with EGFR mutations 

The CONVINCE study compares the efficacy of icotinib 
and combined pemetrexed/cisplatin chemotherapy followed 
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by pemetrexed maintenance for treating patients with EGFR 
mutation-positive advanced NSCLC. 

The CTONG- 1 20 1 study was designed to evaluate the effi- 
cacy and safety of icotinib compared with whole brain radiation 
therapy in advanced NSCLC patients with brain metastases. 

Icotinib is used as a first-line treatment for elderly NSCLC 
patients with EGFR mutations. 

Icotinib is used as an additional treatment for stage IIIA 
NSCLC with EFGR19/21 exon mutation. 

Dose study 

Single-center, single-arm, open-label clinical trials have been 
initiated to observe the efficacy of icotinib for advanced 
NSCLC at the dose of 125 mg, tid. If the disease progresses, 
the dose will be increased to 250 mg/mg, tid. If the disease 
progresses again, the dose will continue to be increased to 
375 mg, tid. Currently, 23 patients are enrolled, and the results 
indicate that increasing the dose could benefit the patients. 

Patients with advanced or metastasis NSCLC receive 
icotinib for 8 weeks after progression with chemotherapy. 
Different dosages of icotinib are administrated to cases who 
obtained SD, and the efficacy and safety of icotinib as a 
second-line treatment are being evaluated. 

Icotinib is as a first-line therapy for EGFR mutation- 
positive patients with NSCLC, and cases who present slow 
progressive disease (PD) receive continuing icotinib or che- 
motherapy as a second-line therapy. The efficacies between 
the two groups are being evaluated. 

Combined radiotherapy 

ICOME evaluated the safety and tolerability of different 
doses of icotinib combined with whole brain radiotherapy 
from NSCLC with brain metastases and mutation-positive 
of EGFR. The preliminary data suggest that the icotinib 
concentrations in the cerebrospinal fluid were 2%-10% of 
the plasma concentration. 

For the wild-type 

The efficacy of different doses of icotinib as a second-line 
treatment for stage IIIB-IV NSCLC with wild-type EGFR 
is being investigated. 

For carcinoma other than lung cancer 

A Phase II study of icotinib as a second-line treatment for 
esophageal cancer is being conducted. 

A Phase I trial in combination with gemcitabine as a first- 
line treatment for advanced pancreatic cancer and a Phase I/II 
study for head and neck cancer are being conducted. 



Conclusion 

Icotinib hydrochloride was launched a short time ago, only 
2 years and 8 months. Long-term survival data have not yet 
been obtained; therefore, its long-term survival results need to 
be evaluated for a longer period. Current clinical application 
of icotinib remains unstandardized, evidence from first-line 
applications has not been sufficient, and clinical studies with 
better depth and breadth are needed. 

Nevertheless, icotinib is the third worldwide and first 
Asia-wide, self-developed small-molecule EGFR-TKI 
inhibitor with completely independent intellectual property 
rights in the People's Republic of China. Phase I, II, and III 
clinical trials have confirmed and Phase IV clinical data 
have further verified its short-term efficacy as a monother- 
apy for NSCLC. In addition, satisfactory efficacy has been 
observed in patients with EGFR mutations, and the efficacy 
is not inferior to gefitinib and erlotinib. 47 Icotinib has milder 
adverse reactions, better tolerance, and significantly lower 
prices compared with gefitinib and erlotinib. Icotinib has 
now been included in medical insurance in some cities in 
the People's Republic of China. Upon reaching an efficacy 
of no less than the SD after 6 months of treatment, compli- 
mentary medicine can be offered. Currently, 3 ,48 1 patients 
have received complimentary medicine, and 74,430 boxes 
of drugs have been distributed. The cumulative drug cost 
has been over 200 million renminbi (RMB), which reduces 
the long-term economic burden for Chinese patients with 
advanced NSCLC. 43 

Icotinib is an important treatment option for patients with 
advanced NSCLC in the People's Republic of China. 
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